j Abstract Objectives To assess country-specific gender differences in depressive symptoms and to explore if exposures and vulnerabilities vary by gender among older men and women from four European countries and Israel. Methods Data on 4,449 subjects between 75 and 84 years old were derived from CLESA (''Cross-national determinants of quality of life and health services for the elderly''. A ratio score of depressive symptoms derived form the CESD and GDS scales was regressed on education, marital status, living arrangements, comorbidity and disability and all interactions of these factors with gender and country. Results The prevalence of depressive symptoms is higher in women than in men in every country, except Sweden. Women are more likely to be exposed to socio-structural risks, and have poorer health and more disability than men in most of the countries. However, women are not more vulnerable to these risk factors. Conclusions Findings indicate that the female excess in depressive symptoms remains after taking into account the higher prevalence of socio-structural and health-related risk factors and that older women are not more vulnerable than older men to these known risk factors, suggesting the existence of additional pathways linked to gender and/or biological sex. 
Introduction
Evidence shows that prevalence of depression is higher among women than among men across age and ethnic groups [5, 16] . These gender differences are also present when number and severity of symptoms are examined [34] . Artefactual reasons have been discussed previously but they do not fully account for gender differences in depression [34] . A question remains whether women have a higher prevalence of depressive symptoms because they are more likely to be exposed to risk factors or because they are more vulnerable to them.
Gender differences in depression decrease in old age [8, 43] . However, researchers across the world have consistently reported that older women are more likely than men to be exposed to social and economic factors associated with depression: lower education, lower income, less skilled occupations, greater likelihood of widowhood and higher social isolation and more likely to have greater morbidity and functional limitations [3, 4, 39, 40, 44] .
A higher vulnerability to a risk factor in women as compared to men would mean that this risk factor holds a certain risk for depression which is greater for women than for men. However, some studies have found higher vulnerability to health and social risk factors for depression in men [1, 19, 42] while other studies have not found any gender differences in vulnerabilities to material and social deprivation or to declining health [6, 7, 45] .
Gender is not only an individual attribute but a structural and relational characteristic which leads to power dynamics and identity construction [27] . Gender relations are power relations that construct the interdependent categories of men and women [15] . The meaning of gender varies across societies and the impact of gender on health will therefore vary according to the cultural norms and gender-related values prevailing in each particular society. We would expect smaller gender health differences in egalitarian cultures as compared with societies with segregated gender roles.
The ''Cross-national determinants of quality of life and health services for the elderly'' (CLESA project) provides an opportunity to test for gender differences of depressive symptoms in the elderly from different cultures [30] . The project aimed to investigate the determinants of quality of life among older people through six existing longitudinal studies: TamELSA (Tampere, Finland), CALAS (Israel) ILSA (Italy), LASA (The Netherlands), Aging in Leganes (Spain), SATSA (Sweden). Previous studies have shown higher prevalence of depressive symptoms in Israel [38] , Veneto (Italy) [31] and Leganés (Spain) [45] than in the Netherlands [9, 40] or Sweden [21] . In the baseline description of the CLESA study, scores of depressive symptoms, standardized to the overall mean and standard deviation, varied from 0.15 in The Netherlands to 0.34 in Italy [30] . Large gender differences have been reported in the studies from Israel [11] , Italy [31] , Spain [45] while differences between men and women from The Netherlands [10] and Sweden are smaller or disappear when taking into account socioeconomic and health factors [21, 41] .
Gender roles are more salient in Southern than in Northern Europe. Southern European women are responsible to keep the traditional and the religious values of the family. In the current times of social change, old women may feel that they have lost this central role in family life [2] . The sample of Israeli elderly is a unique population group of multicultural immigrants whose background stems from traditional family structures, yet for those originating from East or Western Europe, ideological forces such as Zionism and Socialism played a role of increased gender equality in comparison to southern Europe. Thus, there are overlapping ethnic, familial and ideological bases in the mixed cultures of this elderly population [26] .
We hypothesized that gender differences in depressive symptoms will be larger in Italy and Spain than in Sweden and The Netherlands. In addition, exposure to known depression risk factors will be higher among women as compared to men, regardless of the country but vulnerability to some of the risk factors will be different. In particular, living alone and disability will be more strongly associated with depression in older men than in women of comparable age. We aim at answering the following research questions: (a) Are gender differences in depressive symptoms similar in all CLESA countries? (b) Are there gender differences in exposure to risk factors? Are these differences similar across countries? (c) Do men and women have the same vulnerabilities to risk factors? Are these vulnerabilities similar across countries?
Materials and methods
The CLESA project involves longitudinal studies performed in six different countries [7, 14, 20, 22, 28, 33] . Details on the harmonization process of the CLESA study can be found in [30, 32, 35] . Data on depressive symptoms were not available in Finland. The sample for this article includes the 75-84 years old (n = 4,449) since this is the common age group in the five studies with data on depressive symptoms. A brief description of these studies is provided below.
The Cross Sectional and Longitudinal Aging Study (CALAS) from Israel aims to provide a description of physical health, mental health, everyday functioning, and living conditions of the old-old segment of the multicultural elderly population in Israel. In 1989 a random sample of 1,820 subjects aged 75-94, stratified by age, sex and place of birth was selected from the National Population Register [20] .
The Italian Longitudinal Study on Aging (ILSA) considers a random sample of 5,632 individuals aged 65-84 years, stratified by age and sex, from the registry office of eight municipalities from the Northern, the Central and the Southern part of Italy. Baseline data collection was carried out in 1992 on socio-demographical, behavioral and health characteristics, laboratory tests, a physician examination and selected diagnostic tests [28] .
The Longitudinal Aging Study Amsterdam (LASA) is a longitudinal study of changes in well-being and autonomy in an older population. A random sample of older (55-85 years) persons, stratified for age, sex and level of urbanization was drawn from the population registers in 11 municipalities in The Netherlands. The baseline year for the LASA study is 1992-1993 [7] .
Ageing In Leganés (AL) is a longitudinal study on the influence of social relations on the health and function of the community living population 65 years and older in Leganes (Spain). In 1993 a two year age class and sex stratified sample of 1,564 elderly people was obtained from the municipal census. Information was gathered on functional status and living conditions [14] .
The Swedish Adoption/Twin Study on Aging (SATSA) is a longitudinal twin study of normal aging. The questionnaire assessed physical and mental health status, selected personality dimensions, functional status and living conditions, early rearing and adult environments. The study started in 1984 but for the CLESA project we considered the 1987 follow-up as the baseline [33] .
LASA, ILSA and AL are based on random samples extracted from municipal registers; CALAS is based on a random sample from the National Population Register and SATSA is based on a sample from the Swedish Twin Register.
j Measures
The measure of depressive symptoms used in Israel, the Netherlands, Leganés (Spain) and Sweden was based on the Center for Epidemiologic Studies Depression (CES-D) scale [36] , in Italy the Italian version of the Geriatric Depression Scale [13] was administered. For each scale, a ratio score (RS) was calculated as a ratio between the score obtained by each subject and the maximum potential score for answered items. If there were more than three missing items on the CES-D scale or more than five missing items on the GDS, the RS was set to missing. RSs were then numbers ranging between 0 (no depressive symptomatology) and 1 (presence of depressive symptomatology). The CES-D and the GDS scales have very similar discriminatory ability [37] and similar correlates in two Italian populations: Italian Longitudinal Study on Aging and Study on Aging in the Veneto region (results available upon request).
Potential socio-structural risk factors for depressive symptomatology in the older population were selected according to the literature and the availability of information in the CLESA database. Age, education, lifetime occupation, being married and living alone were measured using the categories outlined in Table 2 . For the multivariate analysis, lifetime occupation was excluded since it is not well defined for women working as housewives. Living alone was preferred to being married as being more informative of the social network. Comorbidity and disability measures (ADL and IADL) were included as measures of health and function and potential risk factors.
j Statistical analysis
To generalize each study sample to the population between 75 years old and 84 years old in each country and to take into account the different sampling techniques, a set of country-specific weights was calculated and applied to the raw data.
The association of gender with social structural measures and health and disability measures was investigated with the v 2 -test for each country. For continuous variables (age, RS) the comparison of gender mean values within country was evaluated using the General Linear Model (GLM) procedure, after checking for heteroschedasticity using the Levine test.
• First, country-specific multivariate linear regression models were performed in order to identify predictors of depressive symptoms, separately for men and women. The models included two domains: (a) social structure and (b) health status and disability.
• Second, to reach the final model, five hierarchical models were constructed as follows:
• from the country-specific multivariate coefficients for each predictor, a pooled estimate was constructed by weighting each country-specific coefficient with the inverse of its variance, and then summing over all five weighted coefficients, divided by the sum of the weights, following Dyer's method (17) . The chisquare test to check homogeneity is based on the difference between each country-specific coefficient and the pooled estimate. The pooled estimate was used in a chi-square test [17] to verify the null hypothesis that all multivariate coefficients were equal, i.e. whether the associated factor was homogeneously distributed across countries; • if the hypothesis of homogeneity was rejected, the corresponding associated factor was included in the hierarchical model along with the interactions predictor-by-country;
• if the hypothesis of homogeneity was not rejected, the corresponding factor was included in the model alone, without country interaction terms; • only significant interactions for all levels of the predictor were accepted and left in the next model, • the five hierarchical models were developed in the following way: Model 1. Country, gender, country*gender; Model 2. Country; gender; significant country*gender interactions, education, education*gender, living arrangements, living arrangements*gender; Model 3. Country; gender; significant country*gender interactions, education; education*gender; living arrangements; comorbidity; comorbidity*gender*country; Model 4. Country; gender; significant country*gender interactions; education; living arrangements; comorbidity; IADL; IADL*gender*country; Model 5. Country; gender; education; living arrangements; comorbidity; IADL; significant IADL*gender*country interaction; ADL; ADL*gender*country. • The final model retained only significant terms to obtain the most parsimonious model. Interactions between gender and predictors test differential gender vulnerability of each risk factor for depression.
• The Netherlands was taken as the referent country since it presented the lowest mean values of RS. All analyses were performed using release 8.02 of the SAS statistical software.
Results
The distribution of the RS of depressive symptoms by country and gender are shown in Table 1 . Women have higher mean RS than men, and the gender difference is significant in every country except in Sweden. Mean and median RS are lowest in The Netherlands and highest in Italy and Israel. Dutch people recorded the lowest RS (0.13 for men and 0.17 for women) versus the Italians with the highest (0.29 for men and 0.39 for women). The gender-specific distribution of the sociostructural and health-related risk factors for depressive symptoms for subjects aged 75-84 are presented in Table 2 . There are significant differences in the distribution of socio-structural risk factors across countries, both for men and women (Chi-square pvalues < 0.0001). In particular, women have lower education than men and they are more likely to be widowed. Being a housewife is the main occupation for women in all countries in this age group, while occupations for men vary across countries, the highest percentage being farmers in Italy, non-specialized/ non-skilled manual in Sweden, specialized/(semi) skilled manual in The Netherlands and Leganés (Spain), and higher/lower non manual in Israel. In Israel, The Netherlands and Sweden, more women than men live alone. In Italy and Leganés women are more likely than men to live with others including the spouse if still married. The most common living arrangement for the Italian and Spanish women is living with others, usually their children.
There are fewer and less consistent gender differences in the health and disability risk factors for depression. Overall, women have more chronic conditions and disability than men do but differences are not significant in every country. In Israel and Leganés (Spain), women reported more diseases than men. In Leganés and Sweden, women reported significantly higher ADL disability as compared with men. IADL disability is also significantly higher among women as compared with men in Israel, Italy, and Leganés (Spain). Only in Sweden is IADL disability more prevalent among men than among women. Table 3 presents the gender-specific parameter estimates of the multivariate models to analyze the associations between potential risk factors and scores of depressive symptoms in every country. Among men, sociostructural correlates of depressive symptoms were age in Italy, low education in Israel and Italy, and living with spouse was inversely associated in Israel and The Netherlands; among women, low education was positively associated in Israel, Italy and The Netherlands, while living with spouse for the Netherlands and living with others in Israel and the Netherlands had an inverse effect. Among the health and disability factors, for men, comorbidity was associated in all countries, but Sweden; ADL disability is related to depressive symptoms in Israel, Italy and The Netherlands, while IADL disability is significant in all countries, but Sweden. Among women, associations between health and function with depressive symptoms are generally weaker, being significant only for IADL disability. Among women, associations between comorbidity and ADL disability with depressive symptoms are non-significant, except for The Netherlands. In Sweden, none of the investigated factors was associated with depressive symptoms. Applying Dyer's approach to test interactions based on country-specific models, comorbidity, ADL and IADL disability were found to be non-homogenously distributed across countries, while education and living arrangements were homogeneous predictors (results not shown). These findings led to testing all interactions between gender and risk factors and country interactions for comorbidity, IADL and ADL (Table 4 ). The Netherlands is taken as reference country since it has the lowest score in depressive symptoms.
In the first model, an increased score in the depression scale is estimated for all countries compared to the Netherlands. Women are significantly more depressed than men in all countries and particularly more depressed than men in Italy and Israel, precisely where the overall prevalence of depressive symptoms is higher both for men and women. The excess in depressive symptoms among men vary from 0.17 (parameter estimate) for Italian to 0.14 (parameter estimate) for Swedish compared with Dutch men. Among women, the corresponding excess is 0.27 (0.17 + 0.04 + 0.06) for Italian and 0.19 (0.14 + 0.04 + 0.01) for Swedish compared to Dutch women.
In model 2, education and living arrangements were included and interactions with gender were tested. No significant interactions were found. Low education is positively associated with depressive symptoms and living with either the spouse or with other people is associated with having low depressive symptoms.
In model 3, we have introduced the effect of comorbidity, along with the interactions with country and gender. The presence of co-morbid conditions is a risk factor, however it seems to be independent from the number of conditions (the magnitude of the estimates are similar for the two levels of the predictor). No interactions were statistically significant.
Model 4 includes IADL disability and its interactions with country and gender. IADL disability is associated with depression in all countries and particularly for Italian and Israeli women, while Swedish women with severe IADL disability seem to have even less depressive symptoms than Dutch men or women. The inclusion of IADL disability in model 4 explains the increased vulnerability of Italian and Israeli women to depression (Models 1-3), since estimates for country*gender interaction terms become non-significant. However, gender and country differences remain significant. The likelihood of having depressive symptoms increases with the number of activities for which the elderly person, man or woman, is dependant.
According to model 5, those with severe ADL disability were more likely to have depressive symptoms and the intensity of depressive symptoms increases with the severity of disability. At this very advanced stage of disability, Italian and Spanish women have fewer depressive symptoms than Dutch women. Table 3 Estimates of the sex-country-specific regression models of the ratio score for depressive symptoms The final model, retaining only those variables that are statistically significant after inclusion of all variables, confirms the differences across countries, with Italy ranking the highest in prevalence and in the excess of depressive symptoms in women as compared with men. Thus, country and gender differences remain significant as main effects after controlling for education, living arrangements, comorbidity and IADL and ADL disability. No interactions between socio-structural, health and disability indicators with country or gender (except for Italian women) remained significant in the final model suggesting that there are no differences in vulnerabilities to risk factors for depressive symptoms between men and women across the countries included in the CLESA study.
Discussion
The answers to our three research questions are as follows: First, women had higher prevalence of depressive symptoms as compared to men in all countries, except for Sweden. Gender differences increased with the overall prevalence of depression, with the exception of Sweden where gender differences were not significant. Second, the prevalence of all socio-structural determinants for depression was significantly higher in women than in men across countries, except for Sweden. The health status and disability measures presented a more heterogeneous situation across countries; there were no gender differences in Italy and the Netherlands in comorbidity and ADL disability, while in Israel and in Leganés women had higher prevalence of comorbidity as compared with men. IADL disability was more prevalent among women in Israel, Italy and Leganés yet it was more prevalent among Swedish men. Third, no important gender differences in vulnerability to sociostructural risk factors for depressive symptoms and very few indications of differential vulnerability to poor health and disability were found. Italian women seem to be more vulnerable to IADL disability in the final model. None of the well known selected risk factors was associated with prevalence of depression in these 75-84 years Swedish people. However, in a previous analysis on the whole Swedish sample including all subjects over 65 years old [18] , significant gender and chronic illness associations were found. The lack of significance in the current study may be due to the truncation of the sample and its resulting small sample size. Cultures systematize relations between feelings, self-concept, interpersonal communication and relations of power [25] . As an illustration, the association between depressive symptoms and disability is more pronounced in countries such as Italy and Spain with traditional, family-based value patterns than in countries with more modern individualistic value patterns and traditional values are more likely to be observed in Roman Catholic countries than in Protestant countries, which are also more often secularized countries in Western Europe [12] . Southern European older people have expectations on the availability of family support that are being only partially fulfilled due to changes in family structure. In spite of the large proportions of widowed and disabled older people in Italy and Spain that are cohabiting with their children, the availability of public pensions and the low rates of institutionalization (less than 3% of people over 65 are living in institutions), the old generation in both countries expect their children to give them support and take care of them, particularly when needed due to poor health or loneliness. This is in contrast with the elderly population from The Netherlands or Sweden, who accept that the State has the legal responsibility of their care [23] . In Israel, the predominance of family caregivers for older people has been shown especially among Middle Eastern/North African born despite the availability of a full range of services [20] indicating patterns of support similar to southern Europe. Although the above statements are generalizations that do not account for individual differences, cultural norms are forces driving human behavior in ways relevant to depression.
Country differences might result from personality differences, e.g. on an axis of stoicism to complaining set. People from Northern Europe may be more stoic and less likely to complain of symptoms than those from Southern Europe, who may be more extrovert and more likely to ask for help. In addition, differences in detection of depression and its treatment may account for differences across countries [29] .
Experiences during life-course are shaped by gender. The lack of information on detailed aspects of earlier life exposures (violence and hard economic and social conditions during childhood and adolescence, national histories including periods of wars and the Holocaust), current economic (income and assets) and psychosocial (social support, personality characteristics, religiosity) resources and life styles greatly limits our ability to further explain health gender differences. In addition, the crosssectional nature of this study limits its explanatory power, since those depressed are a mixture of recent onset and chronically depressed which may obscure the gender differences found. Lastly, Italians responded to a different depression questionnaire and we are not able to quantify the extent of this possible information bias. Furthermore, the unexplained variance in depression may stem from biological/genetic factors that were not measured in this study [24] .
Conclusions
This study encompassing four European and one Israeli community populations of people between 75 and 84 shows that high depressive symptoms are more frequent among women as compared with men and this excess in women remains after taking into account cross-country differences in education, living arrangements, and poor health and function.
